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Abstract Introduction: Psychosocial stress is thought to trigger an inflammatory response in the 
body, leading to increased risk of preterm birth. This analysis investigates neighborhood 
characteristics of social support and psychosocial stress. Lack of social support for pregnant 
women is associated with higher levels of stress and depressive symptoms. The data utilized in 
this analysis is the Community Child Health Research Network (CCHN), a community-linked 
study of racial minority and low-income participants in five distinct sites around the United 
States.  
Methods: Neighborhood characteristics, assessed by in-person interview were: sense of 
community, collective efficacy, neighborhood safety, and neighborhood drug use. Logistic 
regression was conducted to calculate odds ratios between the neighborhood characteristics and 
preterm birth.  
Results: No significant odds ratios were found between neighborhood characteristics selected 
from the CCHN and preterm birth. There were some significant differences between sites. When 
comparing odds of preterm birth between African Americans and Whites, there was significantly 
increased odds of preterm birth among African Americans, as is consistent with broader 
literature.  
Discussion: Reasons for these findings are discussed, as well as recommendations for future 
research surrounding neighborhood characteristics and preterm birth.  
 
Introduction:  
Preterm birth (PTB), defined as a birth before 37 weeks of pregnancy has been completed, is a 
serious health concern for infants and their families. PTB is associated with roughly 75% of all 
perinatal mortality and at least 50% of perinatal and longer term morbidity1. Babies who survive 
PTB may be at greater risk for health issues such as breathing problems, feeding difficulties, 
cerebral palsy, developmental delays, vision problems, and/or hearing impairment2. The 
prevalence of PTB in the United States (about 10% of births2) is higher than in other resource 
rich countries3,4.  
Within the US there are wide disparities in PTB by race and ethnicity. African American women 
in the United States have about 50% greater prevalence of PTB than white women2. PTB rates 
between white and black infants is one of the largest health disparities that exists between racial 
groups in the United States and trends show that the disparity is continuing to rise 5,6. The factors 
that underpin this disparity remain largely unknown.  
Well-documented risk factors for preterm birth include race, socioeconomic status, age, smoking 
and stress. Stress is a known risk factor for PTB, which may be affected by neuroendocrine, 
immune or vascular mechanisms7. Each pregnant woman may experience stress differently and 
this study sought to determine if neighborhood quality measures contribute to stress and 
therefore, PTB. One study found that women who perceived their neighborhood as poor quality 
had a 30% greater risk of PTB8. Another study found that women living in areas of high 
neighborhood deprivation had 1.24 the odds of having an early preterm birth compared to those 
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living in the least deprived neighborhoods. Certain factors relating to community level impact on 
preterm birth remain underexplored. Some studies investigate the relationship between rural and 
urban differences in PTB and have produced mixed results. Several studies indicate higher rates 
of PTB in urban areas compared with rural areas9,10. The CDC however, reports wide variation in 
PTB rates and urban/ rural differences across states11. Literature on this area of interest has had 
mixed results, likely due to different measurement of the study population and definitions of 
what constitutes rural or urban9,11–13.   
Depressive symptoms and stress have been linked to negative birth outcomes including preterm 
birth14–17. A growing body of literature explores the relationship between neighborhood quality 
and depressive symptoms. Disorder in the community can be both physical (such as vacant 
housing) and social (drug dealing)18,19. Social support within the neighborhood is likely 
protective of depressive symptoms20. Lack of social support for pregnant women is associated 
with higher levels of stress and depressive symptoms21,22.  Psychosocial stress is thought to 
trigger an inflammatory response in the body, leading to an increased risk for PTB23. Studies on 
neighborhood social cohesion and social support indicate there is an association between quality 
of life and neighborhood satisfaction24,25. For pregnant women, this can mean an increased risk 
of PTB associated with poor perceived neighborhood quality8.  
This analysis seeks to explore neighborhood characteristic variables that contribute to preterm 
birth utilizing the Community Child Health Research Network (CCHN) cohort comprised of 
primarily low-income, minority individuals. Neighborhood characteristic variables of interest 
include sense of community, collective efficacy, neighborhood crime, and neighborhood drug 
use. These measures are crucial components of community wellbeing and remain underexplored 
in how they affect birth outcomes such as PTB. Additionally, the analysis seeks to investigate 
difference in PTB by site. 
  
Figure 1.  Conceptual model linking neighborhood characteristics to the risk of 
preterm delivery 
4 
 
 
Methods:  
Data for this study were obtained from the Community Child Health Research Network (CCHN), 
a five-year, multi-site, prospective cohort study conducted from 2008-2011 
(https://www.nichd.nih.gov/research/supported/Pages/cchn.aspx). The sites included Baltimore, 
Chicago, Los Angeles, Washington D.C., and rural counties in North Carolina (N.C.).  The main 
purpose of the CCHN was to study stress and resilience and their influence on maternal allostatic 
load as a mediator of birth outcomes and child health and development.  
Table 1: Description of Community Child Health Network (CCHN) Neighborhood and Site 
Maternal Characteristics Examined with Preterm Birth (PTB), 2008, N=3,071 
Characteristic N Total 
=3,071 
Percent/ 
Mean 
(SD) 
PTB Total 
N=414 (13.5%)  
 
Full Term 
Total N=2,657 
(86.5%) 
Sense of Community Score 1,763 41.4 (10.6) 250 (14.2%) 1,513 (85.8%) 
Collective Efficacy Score 2,478 33.5 (6.82) 335 (13.5%) 2,143 (86.5%) 
 
Neighborhood Safety Score 
 
2,477 
 
3.99 (1.13) 
 
337 (13.6%) 
 
2,140 (86.4%) 
  Very often 92 3.71% 13 (14.1%) 79 (85.9%) 
  Fairly often 208 8.40% 34 (16.4%) 174 (83.7%) 
  Not too often 420 17.0% 68 (16.2%) 352 (83.8%) 
  Hardly ever 670 27.1% 72 (10.8%) 598 (89.3%) 
  Never 1,087 43.9% 150 (13.8%) 937 (86.2%) 
 
Neighborhood Drug Use Score 
 
2,440 
 
3.17 (1.03) 
 
331 (13.6%) 
 
2,109 (86.4%) 
  Very serious 279 11.4% 41 (14.7%) 238 (85.3%) 
  Fairly serious 287 11.8% 44 (15.3%) 243 (84.7%) 
  Not too serious 603 24.7% 83 (13.8%) 520 (86.2%) 
  Not serious at all 1,271 52.1% 163 (12.8%) 1108 (87.2%) 
 
Center 
 
3,071 
  
414 (13.5%) 
 
2,657 (86.5%) 
  Baltimore 675 14.2% 96 (14.2%) 579 (85.8%) 
  Chicago 659 16.4% 108 (16.4%) 551 (83.6%) 
  Los Angeles 647 13.0% 84 (13.0%) 563 (87.0%) 
  Rural N.C. 438 11.4% 50 (11.4%) 388 (88.6%) 
  Suburbs D.C. 652 11.6% 76 (11.7%) 576 (88.3%) 
 
Age 
 
3,071 
 
25.6 (5.63) 
 
414 (13.5%) 
 
2,657 (86.5%) 
Poverty (% of Federal Poverty Line) 2,510 264.0 (425.7) 414 (13.5%) 2,657 (86.5%) 
 
Race/ Ethnicity 
 
3,071 
  
414 (13.5%) 
 
2,657 (86.5%) 
  Non-Hispanic Black or African 
American 
1,642 53.5% 227 (13.8%) 1415 (86.2%) 
  Non-Hispanic White 641 20.9% 83 (13.0%) 558 (87.1%) 
  Hispanic or Latina (of any race) 788 25.7% 104 (13.2%) 684 (86.8%) 
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Sense of Community Score: 13-65. Higher score indicating high perception of social cohesion. Collective Efficacy 
Score: 10-50, higher score indicating more collective efficacy. Neighborhood Safety Score: 1-5, with higher score 
indicating greater safety. 
 
Minority and low-income families were intentionally oversampled in the CCHN community-
linked study. The CCHN employed three data collection mechanisms: a series of interviews 
conducted with the women, capturing biological samples, and a hospital chart review. The 
eligibility review could be conducted in person, by hospital chart review, or through hospital 
personnel. The first interview, conducted approximately 1 month after the birth of the index 
child, was a face to face interview with both the mother and the father/ partner. The second 
interview took place approximately 6 months after the birth of the index child.  
The CCHN conducted multiple follow up interviews, but for this analysis, only the eligibility 
review, first and second interviews were utilized. Study participants were compensated for the 
initial enrollment, each in-person assessment, and further biological data collection (which falls 
outside the scope of this analysis).  The present study was granted a waiver from the Office of 
Human Research Ethics at the University of North Carolina since the CCHN data is available in 
a de-identified, open access format through the National Institutes of Health.  
Study Sample: To participate in the study, mothers had to meet various qualifications: Age 18-
40, self-identify as ‘Black or African American’, ‘Hispanic or Latina’ and/or ‘White’, currently 
reside in the catchment area, and have a live birth greater than or equal to 20 weeks of 
gestational age. Women who had only lived in the catchment area for <6 months and whose 
index child was fourth or higher in birth order were ineligible. Only singleton births were 
included for this analysis. 4,837 people were recruited in total, of which 3,079 were women 
recruited after the hospital birth of an index child and 1,758 were spouses of the mother. The 
‘Don’t know’ responses were omitted from the analysis, leaving 3,071 eligible women in the 
study sample. 
Dependent/Outcome Variable:  
The CCHN dataset allows exploration on how individual characteristics, sociodemographic and 
built environment variables influence odds of PTB. Respondents were asked if their baby was 
born preterm (less than 37 weeks) and answered ‘Yes’, ‘No’, or ‘Don’t know’. This data also 
could have been captured by hospital chart review or through hospital personnel.  
The outcome for this study was PTB, recorded as ‘Yes’, ‘No’, or ‘Don’t Know’ and was defined 
as a birth that occurred less than 37 weeks of pregnancy. ‘Don’t know’ responses were omitted 
from the analysis. 
Independent Variables: 
 Independent variables captured both subjective perceptions of neighborhood quality and census 
tract level data on the quality of the neighborhood. 1) Subjective perceptions of neighborhood 
quality included a sense of community score, collective efficacy score, neighborhood crime 
score, and neighborhood drug use score.  
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Sense of community score was collected at the second (6 month postpartum) interview. The 
score included responses to the following questions where participants would respond from 1-5 
(higher score indicating more agreement):  
• I think my neighborhood is a good place for me to live 
• People in my neighborhood share the same values 
• My neighbors and I want the same things 
• I can recognize most of the people who live in this neighborhood 
• I feel at home in this neighborhood 
• Very few of my neighbors know me*  
• I care what my neighbors think of my actions 
• My neighbors look after my children when I’m not around 
• I have influence over what my neighborhood is like 
• If there is a problem in this neighborhood, people who live here can get it solved 
• It is very important for me to live in this particular neighborhood 
• People in this neighborhood get along with each other 
• I expect to live in this neighborhood for a long time 
 
Collective efficacy score was collected at the first (1 month postpartum) interview. The score 
measured the responses to the following questions where a higher score indicates more 
agreement:  
• If there is a problem around here, the neighbors will get together to deal with it 
• This is a close-knit neighborhood 
• When you get right down to it, no one in this neighborhood cares much about what 
happens to me* 
• There are adults in this neighborhood that children can look up to 
• People around here are willing to help their neighbors 
• People in this neighborhood generally don’t get along with each other* 
• People in this neighborhood can be trusted  
• Adults in this neighborhood generally know each other 
• If a group of neighborhood children were skipping school and hanging out on a street 
corner, the neighbors would do something about it.  
*The asterisk mark indicates questions that were reverse coded.  
Neighborhood crime score was collected at the first (1 month postpartum) interview. The score 
(1-5, higher score indicating more safety) measured the response to the following question:  
• How often are there problems with muggings, burglaries, assaults or anything else like 
that in your neighborhood, or the area where you live?  
Neighborhood drug use score was collected at the first (1 month postpartum) interview. The 
score (1-4, higher score indicating less drug use) measured the response to the question:  
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• How much of a problem is the selling and use of drugs in the area where you live? 
 
Control Variables:  
Potential confounders were selected as control variables for the analysis based on their 
theoretical association with neighborhood quality and with PTB. The variables selected are: 
Race-ethnicity, (Black or African American, White, and Hispanic or Latina—if women 
identified with more than 1 race-ethnicity, they were asked to report the race-ethnicity they most 
identified with), poverty category (<=100% FPL, >100 to 200% FPL, >200% FPL), and maternal 
age (at eligibility review date).  
Statistical Analysis: 
Counts and percentages of the categorical variables and means +/- standard deviations of the 
continuous variables were calculated. Binomial logistic regression was used to estimate odds 
ratios (ORs) and 95% confidence intervals (CIs) for the outcome, PTB. Table 2 displays the 
results of two logistic regression models for the sample, to investigate the odds of neighborhood 
characteristics and PTB, unadjusted and adjusted for maternal confounders: age, race/ethnicity, 
poverty score, and site. A quadratic term between maternal age and preterm birth was tested due 
to the theoretical basis that respective low and high maternal age increases the odds of PTB26. 
The quadratic term was found insignificant in the adjusted and unadjusted models and thus, 
excluded. Among the CCHN data, the relationship between maternal age and PTB appeared to 
have a positive linear association. This was likely due to the younger age truncation of the 
CCHN data. For the race-ethnicity variable, reference level coding was employed to determine 
differences in PTB odds for ‘Black or African American’ and ‘Hispanic or Latina’, compared to 
‘White’.  All analyses were performed in SAS (Version 9.4, SAS Institute, N.C.)  
Results: 
The cohort PTB prevalence for the index child was 13.5%. There was considerable variability in 
PTB across the five sites. Baltimore had 14.2% prevalence of PTB, Chicago had 16.4%, Los 
Angeles had 13.0%, Rural N.C. had 11.4%, and the suburbs of Washington D.C. had 11.6% 
prevalence of PTB. The average age of participants was 25.6 and the average percent of federal 
poverty line was 264%. The CCHN was comprised of 53.5% Non-Hispanic Blacks or African 
Americans, 20.9% Non-Hispanic Whites, and 25.7% Hispanics or Latinas (of any race). The 
mean +/- the standard deviation (SD) proportion of each variable comprising the neighborhood 
quality index are listed in Table 1. Sense of community was represented on a scale of 13-65, with 
a mean of 41.4. A higher score indicates greater sense of community. Collective efficacy, a 
similar measure, but captured at a different point in time and represented on a scale of 10-50, had 
a mean of 33.5.A higher score indicates greater collective efficacy. Perceived neighborhood 
crime was represented on a scale of 1-5 with a higher score indicating a safer neighborhood, and 
had a mean of 3.99. Perceived neighborhood drug use was represented on a scale of 1-4, with a 
higher score indicating less drug use, and a mean of 3.17.  
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The variables that were included in the logistic regression model as potential confounders were 
age, race/ ethnicity, poverty score, and site. Within the adjusted model, each one year increase in 
maternal age was associated with a 3% increase in the odds of PTB. Non-Hispanic Black women 
had 1.56 (1.01, 2.40) the odds of PTB compared with White, non-Hispanic women. Hispanic 
women had 1.15 (0.729, 1.80) the odds of PTB compared with White, non-Hispanic women. 
Income was not associated with PTB (OR 1.10 (0.900, 1.34). Baltimore was chosen as the 
reference site due to it having the highest number of study participants. The odds ratio 
comparisons between sites are represented in Table 2.  The selected neighborhood factors were 
not indicative of increased or decreased odds of PTB in the CCHN.  
Table 2: Community Child Health Network (CCHN) Maternal Odds of Preterm Birth (Sample Size 
N=1,608) 
 Preterm Birth 
 Unadjusted OR (with 95% Wald CI) 
Adjusted OR (Adjust for race, poverty 
score, maternal age, and site) 
Sense of Community 
 
0.997 (0.981, 1.01) 0.995 (0.979, 1.01) 
Collective Efficacy 
 
1.01 (0.982, 1.03) 1.01 (0.980, 1.03) 
Neighborhood Safety 
 
1.01 (0.868, 1.17) 0.987 (0.843, 1.16) 
Drug Use  
 
0.908 (0.767, 1.08) 0.880 (0.737, 1.05) 
Site:    
Chicago vs. Baltimore 
 
 1.86 (1.16, 2.40) 
Los Angeles vs. 
Baltimore 
 
 0.828 (0.453, 1.51) 
Rural N.C. vs. Baltimore 
 
 1.06 (0.652, 1.71) 
D.C. Suburbs vs. 
Baltimore 
 1.15 (0.729, 1.80) 
Race/ Ethnicity:   
African American vs. 
White 
 1.56 (1.01, 2.40) 
Hispanic/ Latina vs. 
White 
 1.27 (0.786, 2.04) 
Poverty Score:  1.10 (0.900, 1.34) 
 
Maternal Age 
 1.03 (1.00, 1.06) 
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Discussion 
This analysis investigated the relationship between neighborhood characteristics and preterm 
birth in a community-linked study, the Community Child Health Network (CCHN) in five sites 
in the U.S. There were three takeaways from the analysis: 1) Some significant differences in 
PTB exist between locations; 2) Racial/ ethnic differences in the odds of PTB are consistent with 
the larger body of literature; and 3) Selected neighborhood characteristics did not explain the 
differences in PTB in a logistic regression.  
First, the Chicago site had higher odds of PTB than Baltimore when adjusting for confounders. 
The Chicago site recruited participants from a suburban county of Chicago which likely 
contributed to the study subject makeup in that area. The Baltimore site recruited participants 
from the city of Baltimore. Second, there are certain well-known risk factors for PTB discussed 
in the literature such as race, indicating Black, non-Hispanic women have higher odds of PTB 
than White, non-Hispanic women. The findings from this analysis are consistent with the larger 
body of literature. Third, community level characteristics of the neighborhood were not 
associated with PTB. Sense of community, collective efficacy, neighborhood crime, and 
neighborhood drug use were not significantly associated with PTB. This finding was not 
consistent with literature surrounding this topic and could be due to the characteristics of the 
CCHN cohort. Among a largely minority and low-income community-linked cohort, variability 
in the community level factors was likely reduced, which could bias measures of association 
towards the null.  
Strengths of this study include the community organization and academic partnership of the 
CCHN that emphasized research about low-income, minority women. The CCHN cohort has a 
higher prevalence of PTB (13.5%) than the general U.S. population (about 10%2). Significant 
observations included variation in PTB rates between urban and rural/ suburban locations, and 
significant variation of community level factors between sites. Additionally, participants could 
express perceived views of their neighborhood in face-to-face interviews. Participants reported 
how they perceive the sense of community in their neighborhood, collective efficacy, 
neighborhood crime, and neighborhood drug use.  
Limitations of the study include fairly homogeneous explanatory response variables, i.e. not 
many women reported very poor neighborhood quality, but many women reported fairly good 
measures of neighborhood quality, making the analysis less powerful in detecting differences in 
neighborhood quality and PTB. 47.6% of the sample was information on sense of community, 
reducing the sample size and power to detect statistically significant differences. Additionally, 
preterm births were recorded before the collection of neighborhood characteristic variables (1 
month postpartum and 6 months postpartum). This timing of data collection has limitations for 
conclusions on causality.  
Future research should utilize even larger cohort studies to better perceive neighborhood 
characteristic effects on the outcome of preterm birth.   
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